DISCLAIMER
Portions of this document may be illegible in electronic image products. Images are produced from the best available original document. The t o t a l a c t i v i t y cannot be assayed d i r e c t l y when u s i n g t h e n,2n r e a c t i o n , However, i n a l l c a s e s s t u d i e d , t h e a c t i v i t y produced was . . p r o p o r t i o n a l t o t h e i n t e g r a t e d v a l u e f o r t h e d e u t e r o n s impinging on t h e L i H t a r g e t . The f a c t t h a t n e a r l y a l l t h e carbon-11 'h,ctivity produced by t h e p,pn r e a c t i o n is found i n . t h e gas coupled with t h e f a c t t h a t product d i s t r i b u t i o n s were i d e n t i c a l a t t h e same doses f o r t h e two n u c l e a r r e a c t i o n s , l e a d s u s t o , s u g g e s t t h a t 95-100'?o of t h e a c t i v i t y is a l s o recovered i n t h e gas phase when u s i n g t h e n,2n r e a c t ion.
Dosimetry.-Dose measurements were made u s i n g conventional f e r r o u s rv\NVlh P e r s u l f a t e dosimetry. The carbon-11 activityAaccompanying dose i n dpm. /mg.C The most probable mechanism f o r propane formation i n our view is o u t l i n e d by eqs. 1-4 I n t h i s mechanism t h e ethylene€'' scavenges a r a d i~i~t i c a l l y produced hydrogen : atom, t h e r e s u l t a n t r a d i c a l then r e a c t i n g -.
with . a . r a d i o i y t i c a l l y produced methyl if . t h i s mkchariism were o p e r a t i v e , The appreciable drop observed i n the propane-~ll y i e l d is i n c o n s i s t e n t with t h e consequences of mechanism t h r e e but i n support of mechanism one ( and i t s a l t e r n a t ive? .
The mechanism of ethane*'' formation can, a l s o be understood i n terns of t h e r e a c t i o n s of t h e accompanying r a d i o l y t i c a l l y and r e c o i l produced s p e c i e s .
11
I t cannot a r 5 s e from methyl r a d i c a l .recombination (C H 3 + C H~-) s i n c e t h e a d d i t i o n of o l e f i n scavengers reduces t h e e t h a n e -d l y i e l d , from 23.9% t o
3.4% f o r 1.2% of added ethylene, and t o 6.W0 f o r 2.0% of 'added acetylene'
( e t h y l e n e is a good methyl r a d i c a l scavenger and we should t h e r e f o r e expect 11 an enhanced y i e l d of propene-C1l and p r o p a n e 4 )
With added oxygen t h e y i e l d drops from 23.9% t o l e s s than 0.5%.
Oxygen is a good a l k y l r a d i c a l t r a p and hydrogen atom t r a p . I t . can a l s o r e a c t with such t h i n g s a s t r i p l e t " r a d i c a l s " but i t s e f f i c i e n c y is 11 .
probably not as g r e a t i n t h i s case. 
T h i s e f f e c t r e f l e c t s t h e competition of oxygen w i t h t h e s u b s t r a t e f o r t h e
p r e s u r s o r s involved ( c f . . curves Fig. 1 ) .
The e f f e c t of added a c e t y l e n e (column 3, ~a b l k 11) is s e l f p r o t e c t i v e i n , n a t u r e , t h e y i e l d of a c e t y l e n e and e t h y l e n e going up a s i n t h e c a s e of added oxygen. Apparently a c e t y l e n e is not a s r e a c t i v e a s e t h y l e n e i n i n t e r f e r i n g with some of t h e o t h e r r e a c t i o n s going on.
The Fig. 1 , a r e a t t h e i r maximum) a r e t h o s e t o be 'expected when no r a d i a t i o n is p r e s e n t ( i . e . when only e n e r g e t i c carbon atoms a r e i n t r o d u c e d ) , t h e n it can be suggested t h a t t h e r e is l i ' t t l e dose e f f e c t i n t h e s o l i d . However, i t a l s o can be s e e n (column 5, Table 11 ) t h a t s i z a b l e y i e l d s of p r o d u c t s e l i m i n a t e d i n t h e gas phase by oxygen do appear i n t h e s o l i d , e.g. methane, e t h a n e and propane ( C = 20.3%).
Consequently i t is u n l i k e l y t h a t t h e e t h a n e formed i n t h e s o l i d phase i r r a d i a t i o n is produced by t h e r e d u c t i o n of e t h y l e n e ( i . e . C2H4+02g = 3%, C H a = 28%).
2 4 I n t h e gas phase i n t h e absence of 0 it is probable t h a t a t l e a s t some of t h e 2 e t h a n e is formed i n t h i s way. I n t h e s o l i d phase a l a l g e f r a c t i o n of t h e e t h a n e 11. . Table I1 . f The y i e l d of cyclopropane is 2.8 -+ 0.7 and t h e y i e l d of propene is 1 . 5 -+ 0.3. ' *-~~~b u t a n e , *-butane, butene-1, i -b u t y l e n e and propyne a r e a l l p r e s e n t but each i n y i e l d s l e s s t h a n 1%. W e were u n f o r t u n a t e l y unable t o analyze f o r C5-hydrocarbons.
One might expect a f a i r y i e l d of t h e s e compounds. (4) C. MacKay and R. Wolfgang, J. Am. Chem. Soc., 3, 2399 (1961) . 
